Structural and dynamics studies of the D54A mutant of human T cell leukemia virus-1 capsid protein.
The human T cell leukemia virus and the human immunodeficiency virus share a highly conserved, predominantly helical two-domain mature capsid (CA) protein structure with an N-terminal beta-hairpin. Despite overall structural similarity, differences exist in the backbone dynamic properties of the CA N-terminal domain. Since studies with other retroviruses suggest that the beta-hairpin is critical for formation of a CA-CA interface, we investigated the functional role of the human T cell leukemia virus beta-hairpin by disrupting the salt bridge between Pro(1) and Asp(54) that stabilizes the beta-hairpin. NMR (15)N relaxation data were used to characterize the backbone dynamics of the D54A mutant in the context of the N-terminal domains, compared with the wild-type counterpart. Moreover, the effect of the mutation on proteolytic processing and release of virus-like particles (VLPs) from human cells in culture was determined. Conformational and dynamic changes resulting from the mutation were detected by NMR spectroscopy. The mutation also altered the conformation of mature CA in cells and VLPs, as reflected by differential antibody recognition of the wild-type and mutated CA proteins. In contrast, the mutation did not detectably affect antibody recognition of the CA protein precursor or release of VLPs assembled by the precursor, consistent with the fact that the hairpin cannot form in the precursor molecule. The particle morphology and size were not detectably affected. The results indicate that the beta-hairpin contributes to the overall structure of the mature CA protein and suggest that differences in the backbone dynamics of the beta-hairpin contribute to mature CA structure, possibly introducing flexibility into interface formation during proteolytic maturation.